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••
~n ..1Il Stoal> (e), ....:...: lllo llMl>o 1..1.1,. Llbor.to,.., 1I..r1"1:_
lnllu, ....:I 1lo"1~ .to!~ Ull 1"11 tbo I:". St.obl1_wr tor.1>o
0.-.1...1.1"" ~ <Iw'_-c:"- ld ~p... 1l1J<IM..... """ t<>lOllll
\loOt orcalor "",ot.<d .~ F able I<lJo .""" .-.II cnwl.
"'-' -.-!or cNOt.t<!~te _ "",,j t 01 .....onrJ. rlwr _.
tho7 r_ <I ot.abill'J <f lllo ~"' laert_~...
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o..non.ll,. 'bo....... _ dIn "" ~JTCI <f ..I'IIl, 1.<11 or _<h
r- <t.anortlrlIU< VOC"W<>o OU"'Optl '~.aJ'I. a II ef\.on
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In 1S~ Iri0t'" ..., Ollt...r't(~() l><t-n '''''''''IE.U.... n._ .f tl ..
oal",,~ ~r<t 1.1" rt bil""'-"Ci''''t'''' .bl...... "".,~ .Oft• ...,) '~.1T
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t.bot oaUot.<t.c7'7 ...bllH7"'" bo ""...lol"d bJ' "1'1..,1.. ".. .. :lO tel l.o
""...... t ct \1>0 OU"P'" Lo • _ -aft! aU'." "'0. '''C''lot ......
_. I" ~". I•• f$! l ... 01> rob.' I<~. (t.8~. MIl i.J>o<....
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In ~lt..u-. w ... \1>0... t. 001:<I ....uUCftllt.1p hh-.. ; _
Oh• ..,..~ .t"""C'J' _ ,..,.U. "'--" ~.It It to -. ...........l;J'._ort_ t>,. _ -. ....lof'o (\).
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• "~ old!t loch.. hld! r.r IU.><tUNIO ><\th '/4_10Ch top .1<••
rt"",.. \ ...... :lIoJ.th'. adlrtlCft. or trl.ulol ''''''Co" cia.. to .1'f'l1_
••u"". '" rlOlt\.hlo ro..._ d.sl!1\. It h on ,,,_ to 00......1010 lobo....
......,. .t.elIllltl, •• dot.nt.>.... r u,loxi.l ''''. WIth fl.leI bIUtl.
_th f_ tho 100 pol. _n!,r~ to to. -..,. bol. t.
hr.c....,., __u.racto'"! nol.O F.rro....,.. fo. r..t.o.,. _. .d.U1
rant•• oor,..IoU"", ~U1 f_ Uwot o.1.l<\ 1ft,J &II. &/I&l.. of lnO.• ...u
frlcU... 10.. thOr> 2) dOQ"OU toc-.. ....toI>l ~.r t ..tflc COOWUtl .
_. t"O .rt'orto ..... ~oll...tO<l u.• ...,;I<IOI or ·_thtod.G.,. _ .
•• •
~. •0,. •w_
'. ••o. 0··0 •'0. ~ .
• •1' .0o·
~ 1:1 f,~ .irh u.•
•'"::> ~0 •z • •
'"
~•::> a.... • z.. '" 2... "... X •Y0 •
'" •0: "... <0 • • -~ zZ •0 <.> • ...Q. " 0:i:! • z ::>




00• 0 0 • • •• • • NOlS3HOO llNl"1os.
._ In rl,o;llrw 1. SoUt.b 0.100 P'<>ro:_ ... ...u"",_ poa or ..tt._
t .....,,,..uo. tor 1...... ~l'l'" o! bl.t.<aI._ ""..~....,\I .
r... -..,. of t.Ilo onoUll& U ............ I~ t4 eo~""eI! _~
""" .1__ ....IoU. ro.l.1 .... or • opocl_. 1_ ..1'1.1..117 10 • VI~
.;el.al _ .....lerI """.
1. no. l ral _rtLoc p .
~.".. 1.0. ..-1 "do..l .. _rU or l.lIoo '111.
3.11>0 0I>Il!1..E.Itt; n ...... 1'OoalU-.: tt- tTl...l.., o,p1..~ \110
..nl.oc ""d•
•• no. l-..l trlclloo> ot _ ."I'l&l.
1. lJ)6 1' u;>ol'1aont.al "",-t on """"'..... ,......u.. or _bolt
_Inc alot,,", boLoc _rt.ol<.n b7 10bc (105••'1. 110 orr._ d...
to ._ tlIot \110 """"'.....1......t ..., .... P!l7.1<u cIIO..."".rloU<o heb
•• «00;>", ..1...t ...~. dUtI" 11>01•• -..J.u or .h.uen,••ro! ....bto-
"""" to no. &!U< .-;-.....h .......ngtb "". boeo ..__ •
'ol1owl."f: tho pnll.l<lnu'7 ",,1'1: Vok•• C'''' .""",Id.....bl. ""'nUon
.., d lopl'lll lotton bot.....n dOl. ob"l...d tn'lIo 1abo...~0". 1:7
_ of 1110 _ ~. 'a.' and tho boh.'I'1or of .ho a1llt~...a ted
M oboe....... 11> .urt_. '"""". actual r1.ld e<>nolltlono. Alu-,b 1
01l>o:r _tlIoda of .......... l .......lptad. tllo Io~lo. of t.bo 010 to-
41cotad U-..t t.Ilo """",• .,.oto. W•• was t.h• .., t.bo f ••..,.. ot_
t.ell. _m.. bo""lo. >.bo. otllo _ (L'l.
Ab<o<t 19S0 tho "-'"IUD SoQot, for ! ..U .. 1Io....lal.~ tl>o
0,,,,,,,, 1 ~l ~'" f<>r \<0. bl''''''I_._p''
aUt8n. ttl. n.. _tbool -rtel.fla. bolP~~u...t1o !or uot
".
11>0 lo!m'l~.....I_ ..n llODIIu... oJ: ..nall, 1_1... <yet1Jll!rlo
...:t "pod...n or ot..nCI.rd 41>00",,1....... r-.- 1n<boo I.. <l1_t.r and r-..
lJ>oheo ll!1!t>. at • tOGO............ e! ('.2~ por ai...... l un 0-
po,...........r no r. I. opodfiecl w:lU> __ t<>l<t_. /oJ......,. u.o I;'e-
cl». h __1"IeIl l&.....u • -.on '''YUc _lorin. ac>'M' u.., _
un 10 _ .. .....n_ "no 1'bo7 _ Uo' !rlrtl~ ..d~
beo.-........u"C Ioo. on! op&d.oon uuo ...~. _.,. or ~~,.
_ 1tIoo.,lp"",... -.do u s,uu. (loll, ~Ihft 0.:..0,~ l..
..... ..doll to .." 1,...,1... ..". la..~ ""W'O~. or t..ulJl.• ...e _dr.
on 1BO>Ioo_ p,,_tNrtl:P' 1>7 .be -...,. F""" ~. 0.1 ll,oo lOb...1>1I
.... )'l.o14 po._rd.O c rl<1l oic!e wt.u Ulo, uo" t ~lhl:t oa_
p!>al' """","ot. ~ r. """"....1." "'I' """lo,.cl .. ft .
.....u. \I,. Ur/Nn leO<! ....t.&!no<! "r 11 UI1.1 OJ). or •• ")1I6oll of
S'obill'7" •• oUU." "r tho ..sT:l, and F"O"1~. fer flt}d oo'Nl,Uon.
lleuHl (ZO), 10 ...<Uon of Ido pop'" .nUtl.... "Thot l'an<tlon of
Ko<l••nt••l T..h', ~h.. 0"" foUM4nll 0110...100 00 <""'ll....I." te.ls,
" ..-!l.Il oUIO...'eriala, 1<0 0<0 be du.HIO<! ...1>0.. ""do tr
t.ho .~pU••UO" of -.:-""..1 lOAdS, 1JIo•• ..- by .h..rl~ lead',
&old ,110" ..- by "lIIIU. looda.
r_nl.oOlJr.........r. tho.. io no ...e.~ lUI",". e..-rn.oh. to",""",t In U. )':I.U of ",,1_ «:q>r<.o1bllltl. n.. "'"'J'n ..:"" I...t
...""I"*til, 0"6 .....l>oolt_thod. of 'F l)':l... u ...r <r n_ I..",.
tI>t ul.erlo1 0.1""J" nevi"" I. W. "".... r o..:.~.
10 ......lol<l1.o.c 1./.. ' .....1.01 owll..UUI of t<ltlo. n Ia ......""1'7
fifO'l <4 all l.o "no.1~r \.IIeir ,..l.U<I..... ,"" _ .... , 111 _loll _
A>'* '~od 1. ","",I... :Ifw:Ior lnJ"rl. tho l<Aol :. 0.1.,.,.. • ....,....._
.he· l,o. .........l ..U ....Iorl.al. !bot 10. It U....t.e,.hl _'. It
_. qr """or <or r""v. r nolu<.l", I.u..eo l<. _b ,
""""-r "'..... "U.e,. U- ~1, ... "'...., <r l.e41 ......l1 ..,lled
.. b:I' .~,0.1"" "'.....~ """1_:, ,;.\10<1 f.... n .. _'_





























































































































































































Tt4 .",w~_n;n ,.,.jr~ ~1 er..w'l: 0'_1 It..-I __ ...<1
1a U.l. lB....Upll•• ~.. v-*,\-. ""'C'JiIl ..., J'<IQCt.unol'O<!, Tbo ".1_
-.1 _ I:M4 1D ,1:1. l......n.C..u"" _ ...urtoJ. n.M'...
1.e&ll7 • ...u.Ill. KtlIlo "-l"e ..:.<U<! I ~,. or <air ""-'.....1.. ..,.
rularll, &nil .rr.... t...t~... __or1..H<1'. :. <oa. l.O U""'_l"e
...~l..ll:r U.. ""':. or t. !u. _,...c.... ( OUOII , .. "U.'=-_
....tot 1'1noI"", u... tl'l'" .r~.... ao;I"<p' :.rt«\ .... gdfono 1..
0:..,., tn""'" &rid rlo1t1r~ ....""1'.
, do...n_ ""••'hll"" or tho... oaftcot...., _Jl .. I",",'lrri>.
ted -r u _ 'Ilo ",__ ,,1_••,. p....u.'" ,.. ,lie .... r.11_""
..~1ono.
TI>t a1Nnl O(I:""C"'''' ..1«1<<1 re,~.. I" 114. t".... t1ptl••
...... •~..d t_ <""" r"<lal ~I"'. plantl .,., \hol, F'h7-1<&1 ,ha,.
ootoriot' •• ~... not oH.".d In U.. lahorot.ol'l" ...." ro.- ~rod.U.".
rurl". ."" p!IoH or IhI. '"""Hlt.\.lon the 1'1 ... 0Ul""t0lo (""..,.,. ..
110. ~ 0'.") ~•• HporolA<l u,t.o 010.. '''''COO onll ,..~l.nd.~ .....\.O"lI.h
.. oeloet.o<l laho"I.<,.,.cor.'''''ll«l V"~.Uo...
n.o nat.nl ..Al _lolA<! or "loth..I, ,....,.-,j. _tit. 1~.&1
.......l.oJ. obt.al....s t..- tbe .....um InIllo.. en..1 r.......,. lato,..t",.
I:ld1a... Tho not.>.ra1 on<! _ .."to ee""lued of. _n~ol ......
-u.c U f4C1!lc.U d ltdtora ::0. 17 ...... fel" 11.1_ fO'TSr.,
_"' ft 01:_ !'hoo !J>o~ t.1<:{ <llodl&l"po!
:.. - p~" N .. 0Uft1"" f ...... '.l.<lt' WIll, Tbo Il"" ...............
\0 __ \~ _U... at... 01' It.. :,.,,...... 17 .ar<! l~ onSe,.
It"'t \boo .to.o _\0 _Ld 1>0 ...enol.<:I. to _t tho l.ho... torj_'''_
....,Uo<I <!ott-M-enoc!.Un.
"'" _ .. __ hi Ulh 1r.9<O<lp<lo~ ..... -..:o.l .......,.
cn-...1 ou<e ...ta$J'oo( r,... It.. bJ-nd !t,... HAftt 0' tho _Jot .1_
""1''''' Oo"l'O",UOh, ·""a..pol!.l. :"'1I.l:II. nua _ ......1.e<-_
~ U ~...... \:",10&1 0............... pn> _ 1«dlJ'. It
.....~. " olluplJ'""f"w"" .-p- I. ru. "" ,.~_
nor. _.01 11 n1 ~ \0 1_111 u '=h.~ ' Iou l4c"o _~•• _
Ml.1" ._ ~ u.. ftty c! ""'_'-'-"";:.0 1<,. , _,. f>! _ I. ~I.·...
aj"",. uri....l .. 01>........ lu ..1<1,... 11&0 _ .... I;... in' :_
&1 o<IU> • loeal ..n""':' .- Rcl ,. :""10.. ~. 11 _. .I ",,~ ..
_,10. n .. ounr'" pn<h.rt ....O,]U... 1,-- u ....... ,1.<.0: 0:-. l/~­
1IlCII p"..1 1I7 • .-«~o1 ~ ...l ...dI Seracl"[ ."",""n.
, .-pl. or u.h ..nil (FI"'_l.... otly 1'1"[0' .10•• '0,. II...... 010_
..,.nUn) ot'-'.e ,«",ph _,••1:&........I"1.t\ •• U ........ In Ibt..
: on<! IT, "_·Ih.ly.
n.. 'l'J'O 01' _ro• .,.r«I'" ••l.'t<~ w "ftil,.. q""I"\,U,
11"&..1 r ..... 14>1\.0 1<.0'''', "-"11.&"". TH 1 "•••00' 1.0 f\,,,;,,,,
U',1 111 '0' """ I .. tJ,1o h ....t1'..l h)' It.. ·"'tl....1 Son! .1'<1 C,.u_
.1 A.o lotlon Lot...... I.0'7 0< ,t.. Dnl lty 0' 110,.,.1_, n .... l 111-
.pooU"" ot.ow.l u.a ........1 1.0 be P""daoh....l1y ........... l~ po &I'd













rho ~lrlO ,FOYit, _ t.l>o abtoolyUon nlu.. of U.... II1Jlonl,
au;t"flpl. . W.. ebU1Do<l ..,. roll~.~.... apoolliod t. AlmI








S1Ileo tbo rlr.. p.... d tid. l "I(.U... o-ld ""I. _ace
all t1pOO of b\l.\a1fI<'u• ....r_ a1n bo..~.. of <1'.. U hOUr
lnY<)J'e<l, .no ••IlH.~ b1t_ -«ln<TO.. "U\\;ro ond "....._
V"". '__rh&1t ob:l.un v...elute<!.
Tho ~_'IP" ••• b1w.lncuo_<Qn<nlU &i:<l.un ,,....l.ck<! on W>o
1. .1. UIIIt a roP"'O"t.«! • .,.0<101.100 ~ltJ.ln U.. )lA1to or 1 ..u.
t""...."'.Ulc.Uono. _1" 1-..". 1.1] Tne "1' .u:rtooo 10k"" Ccr>pI
<t rntt-n' <10_-11"_ ...pbalUc-eOn<n\.e ou"',,, .1Jr\v t!>o
UTI! c1hcaUo. 11ai\f fo. Wl.uodn<""-con<...... O;1,l.o.rto, anl no... t.l>o
::< H..n of 1.1>0 lap;ooJl. :...Uto..•• ua<:oU"" llAlu C<IT t.lol.' Or.>"
of -.u....... Tbo.. uao\OUoM.n ..... I .. fip;l:"~. n. IJ4dnc f"'O-
.!aU_ ..10''''..... tho~ 11..1< or t.l>o t.npo of~ • .,.-U_
for _.&1Uc_<uent.e Yl.\lI 3/1,- l.n. .,,_ auo O(""pte Ill) and ..
_ l.tI 11«... ~••
".
~boe U .... d..IPood ~ u....~lp ... l.l>o _ tnoU_ .10,,"••
_-4Opholt a1rtllft .......1.",-<\ Y1~ • r;n<IaU•• """,,Ue&l ... lion
of l.l>o t1no ~_r'''' !'Ken"" _ 1>1 _........., bl~•
........... &1"",,-. Tbo _tul.t.l pU'1>II :!llO .10... rr- VA = ...
U -. .... _ I. U>o..~ a1I>Or.l fill •••
'0101<0 1 110.. __"",., u ....10... ..-1_ fo......
___ .l_~_... """ -up.h ai_•.
T• ......,. __ll.toOU- of bleDllaol ............._...... _ viUl •
..\U1t.I ........ rr- Uoo -..el.&l ~l1rl.. U>o hllll.aaoo lb. 17 .-
rr- _ "- I/OIt... ~l~ 10 t.ot..,. 1_...
.-.ol_,w1Ut. ,1-.......~r ....t ..........1 t _ h.._
S._. ".,. or UN _leu AIlEN,."u CorponU.., la lnotla.po'lo. TIle
pwdatto••r _ oW rn. 1ol>on,\Orl' .10... _1)"800 .r ...",.,...-u...
~. 1.0 __ 11> Tobl. 3. U.~~! po,..,. fl. Atct'Opl.oo and ""''''''CI>
bto""1.IIC \l>o tna.M. "".. -.l.t.I:t .... lmano. 11 _ I., 100 • (I,
1!i • ?S, SO - 50. om ;IS • 'is PO""'''''''''', U>o ""ouIn,,. cn4oU.., ....
• It.hiJ1 tho ur.c Spoelr1coU."" tor ao• ./U>;.... Hot.laW AlpI'lalU. '0".
...... to. __ So.t,... CouT.... (iSnllloo'J.snoUMI, D9~7.5l.Tl. n....
v"'!"" ............ In Tlrurw ).
1'110 ""Ho",-~1J'O quarlUU V ....l r ..... ~11\ ... Mar"" KolTI.r>l ......
...- .. tho ..........u;rop.... 1.. l~U"" va, hold ...._, am to
_'......oeI wiUl U>o ....obor dul .... lnda- 110. 17 ,1M\.."", .>.nol. lD
Ficu'e ).
Tbo owraU bi..,.1.-u_""lICNw I"'!&'~ .r ._ liM "«"'OP1.e
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"'" ._n.... a.tIIl f'~ ..-/ 1.11 uu. 1Irft.t~,ptl.. 1.11 41..._
.. -.. n .. pllft'O.1 b 1,_. _to u.,
I. ~u_or _ """'£'1'*.
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_ ~t.
, U .. of U. _ ....dao"" •
•• 'osU,. _ .poc1loo aU
S. ~<u. _to 'er ,,"..~~td1~...
~~..... 1.11 _roW.lo<c. r.~ 0.1>0~... P'< ~w"
Tbo 0Fr-nl... _ 18 p'-"'i1Ic .... """C'" P"PAft"''7 to tl>o
'c"'l-ooI: of un Opo<_'" 1••• 'ol.l.o... , "ell...• .cbaa.lnl .1oYb,c
_I... T,lo. "",,_lap" u.u...1.... ol".oku, to. 5. 5.._1'd 01_.
1100. ~. le, '-c. 80, &Ill! ~. &1><1 • -.'"". '-1......
tbo 1IlJ.no••1 ,""C", os n"d_ .... dlY1.olooll 10'" and
ffno accntoU trootlo"". Tho ..,u.. """,C'" (_1'\.011<0 .,. 1) ....
oi.1f1f" \0 "'I'd"" "nh lt' l.o bou'lol' ~u ••"....Iou'" tho ""'__
.1.... He , I.ho n ~I.to. "" ... "«Ilood 1/1 bolt ~t1u••
h<.oI _ pl lo. In U>o Un' J>lwo* .r F""","'U<" el: d _ t ...
')'1>00 of -....I ...... olJ'-elr11od an<! ,In,,'" l.<>t<I the <1.1....10... r.-.
010 _lNd 10 ..... &I.1lwI _ ... 1<>.... 1'1>0 ..ft..-l """" or
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bat_til U. _140 perU_ of •• <11. _ !'T.....I_
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wl. ... "" ••1thoiI pe~. c! ....,..,... <Ju. UlIl _\e>'OJ ....s.
'*"'-. -.l;r am! 1.001.\_ 110. 17 _. 1. ld'.'=h
............. ...snou-. n.o,....~ e-r.o _ ..... ord ,.,."..........10.
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qpop.. , l.bo -.... &f""OP~ •• __ 1. til' _r1.I_ ,hoo
!..fI Table b. Tbo plant.""................ &lid Indl-.. '10. 17 _ ..
1>10_.......1_. b U.. .".dl'l.-.I porce........ to .. tabU"" u.. n_
-.l.~ ~8 porcO"" of "od bl' "'lr)lt of """,ploO. 1110•••_ bI."".
pl'Odu.........Uono. rift. 10 tobl. I.L. The all u ....U01\ll of tho
pa"t_l'Iln ..OIl. in tho 'o1t1OO1nouO-ooncNW .1 011.,," In
• TII1. blond .... UMd a'll:" In """ Corp. of ~"1:1....., <10__
':IPI cr_U.... :._ W~...,.,...".. _ """_i'Nl 1l1~•• I"or
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....._~ _t .... :1Idl..><-. ... 11 ...-.1. r..010 __ -""
wi.... ''''' ••I.obU- "Up aapI>&1~_. otol 01 IJ>o """1\
1. l\ 1& • --1:1 _ oal _ ..r.>1 .~ r.... Oot.o..a1J\c IJ>o
.... lol .....1\ _I.e..... of bolJl bU_~..-..... .,. ..nol.
Npklt 11.1>."".....
~. J••• plio.. or U>.I. 1nftnt.e-t1o<o tho apt.Ute rn<\&U__
...... _ :t-r 11:11< or \.1>0 Co",. 01 ~l_... ' OJ'OcU'l... t-">....
~ll>eoo tM,.o (ndoU........ "itHo _ Corpo .r hCu.-... • _01.
n"Uol>I tor _ •• aUto \1>0 c..",. of t"Cl.Mtn' doolp
p...._ 1I.bl. &I><! too.
fMI p.....,.dUJ'O 1.., ••ed I punt...... blt.... I,.,... n-
...\.0 oUJ<\.".... , oll.bou£b .-.ral .1 tl>o cn<\&Uo••-.. t.
ow. l.lM 1""". It-It or _ Co""," .r ~1M.... ' .",,<1.n..uollO.
}. TI>o Korohall Teo', 0 part or eo",. or r-"lInN... , <lo.l.tn
pro...._. t<l SUbUU,. ••1 ""l.~ ~1d ... _ tor _
POrlOOll "lUI Oln".u. ..h .. <>t.....h..d r...... ._........
1bo ....~.~ .... pOrto'- .mor.~ «>n4ItL><oa
- vtUt. ot.uldo.rol "-"'t40 (SO). "Pl""lWoo"lT:SOO Co .1 AQ"Iptoo
.... bo1.clloll ..,. "'1&b1all l.odI~ t....tt --.nac .. _ ~Krl_
C""""'U_.1 u.. 11... _t.... *"" -.. __ u. ........ te)2S'" r.
T!lo ~ - lOD ""e. MJ'balUe _ ..... _ .t. .. HId' r.
aaol -. "" \110 IIot __pw too • _In.c _1 _ • __ 117 wrldo\
".
_I. of tI>o """'p..... .!'l.er IW<l.Dc tor 'YO .,""..... Yl\ll .... 0100\1"1.
ainT'. tho bltla1:lo>uo8l(... t......in adl t~. _ldlJtc.
1100 .snUN ... t.bofl ,.al&f•......c P"" ol'l dl-rllloool lnto t ...
~ p"rUoao. ..:11 l;olt .... pI-oed 1Jo • clUJll _ ••1.... _101 1__
.... ~",\.ol; of .~.s-""17:9:/'~. Cur UIoo~ *'-I _.
pI.... UI u.. _1<1, tI>o ...ld "_IT ... pJ.o.oM _"11010 bo_
.ud ••tu6a..,~.r SO bt- tt- --. _r 110 lb.
-4l" fol.l.l-ool ............ clb'""- .r 1.8 In.) ~ lo7 _. Aner
I.IIlJI ~..tl.<•• Uoo _ pla'" 0»01 ..,no "-""'" ..., \to ...U ~.
-...o! _ ...._1... .., U.., U. '- 01-" J-eo u.. ariP.
IOOl ..., o! It-o Opool>oo.. 11h, \1;<_ <f U>e __U"" 0- op-
,llool .... ~b to o.t u.. _._... :t.oo t .... pl.U• ..., U ft..
___ u.. :It! 0J0! ~<_ ........ _..- !~ _1 t•• -.t.
....oq .... _lO.. Tho •••• op«-" ••• ,to.. •><t......U<I ~.__
•_u.. lo.d ...,.t... -.11 .....,. tu ....lq. 1'1>0 t..lc'" o.t tllo
0r.0'_'" t.l/l! 1~•• plwl or oln:.l lIS 'ott., ond tt. "'"_~....
.... ~ ....., tl>o _'1<10 ...U, I:o.ToOr, .,01 ....., _elMo" ....
• ..,.", 1Jo 'loc.. n.
Tbo .pocUle , ...Yl" of ..eh 'u' 01'"<_" .... d........l...., bl' "''Or
dJ..orl.o·_~.
r_ II'O'OfO .r "","Heat<> ... n opoel... ...,... -...I. 1.0 ~.t.._ .... tI>o
cl..lp UJ./1alt oor.",",1t tor ueb btl_1J>ooo-&U1"'(U" .1zt....... ta<b l""'"
of Un _<too"" YU1f<l l", -..p-..lt =t<nl b. t.O l<> OS p<......~l I""""•
.._ bel_ &ad a_ tbo &.uo.a~ ~..IIJI poK...........
r...,. lIoO.........tad fer Kan.lI&ll &WIlIt7 OM """ ...1...
a f_ -.... at _po.roU"",. :;., porf.-tac tWa ""' ..<II .... Ol






Of" ,,1_ 10 , •• rOT • r<tiOO'! or .~ lo..~ <'0 .1......... At..... 'hlO I"'l'"1ocI
or U"" I~..... ~.,. bo\b tOO ....n ...~o_............. .." fo. tl>o 'larohol1
Tbo '~11 ~." 1'J'.'<'O'l"~ ..-,.loU<! or PI"~ ........1 .,_1•
.... ""~••"" 1:.... .,., _. 0..-.1 • ...,,,_ of '100 __... Ma<!.
-eu tl_ ..\0. vu p1_ ....... ~f _ ".4~ rooIo ani 10.....1
""ro 1ooo _0 .~Uooll l. ,. dI • -.0. l.l>o~ ... 10_. ,:ark __
t 1la.-.oI 1'"........ _ .... n_ l~ wu :.__ 11 ... tI>o
u or<0L-aoo 11011,,""'" • -n- 1_ ftl rn. 1"4 1 41.01.
T"" ~.&NMU .""'\11', ani n ftl \ •• lc>ad 4101 -...I
n _, ....".<U...I,... l.ho U. r.llo h.., ~ht ...cI........ ,,»1_
1.-....1 be>-." 10 .-- 1.CYa......ro. n,. ~""'holl ~"~ln'1 _ M_
.... _ .. In PN"'lo ot """"'-_ load "~'''h>Ool ..,. ,~.. _oa.., .A11 II.e
'!a..to11 11"" wo. ""'.1"<1IlO<l II> 1/100 Iho. tnor.... of 01"<1.." ""to ,Ie••
to ~""..,.' ......I <ooU., or t.ho .." .pool""" II", .oU.....ti "p-
•••• \... v•• po,fo In )0 M<on:l. o' 10".
Fla•• V 01"_, l.ho """f"I1O\on .... tI"" _.111 ... "* tor II•• ':'._
1Il"~1 ~.... It to b..lool1, "'" 0 ... v!'IjOh II _.HI... '1 l.ho Co"" •
•
lioN llo..ll ... In'o,-,U." """,,".m1<c U-.. tto....t.oll r ... _I_n~
I. """........ U t.clInl.ol _ ...._ J.2Slo "..bUoho<l '" tho r rt.-at




































































































































































































































































































































































































































































































































































































































































'2. _~ tt. ~r.""," er~!>e "VJ'"'l-'l<I ~so aw~"'17
2?1' r., thO po. or ..;W~ .. 1\1> .....u..r .......... \14_........ ~J_d
.... \ho .., abolt ~t tl>o ....... U tho ._ •__ ..~"'" _<I...
_1<1 viUl __• ~l"""', ••_ •• nat t ..... _ tru• ..w.. benJ,
om 01.1:1.", bl.- "'1'0 f1KeII 011 _ "'"'" to thO \.op ,t.U.
'J. AU -'-P'*1l\. ...., _<Oerl&I.a ..... t.o.__U tho ~'-
or tho acero.... xl' ,. &llIl tho ~h $ II'/' ,. ....
••...., _ t.e "".....~t &lid .....1 clo _ ~
~lu at ....._~. n. ar,::Ilalt .." .u- .... be ""'"'
t.u1«, OUDo , .. _ .....ri.u••~ 110.. _. dlatet-ot
.~ botto.. \lie _n""'" of _ 1'1&1. <Ucho<I tho
>WOl>1_ _. u", a!.dAc _1 .... 11'1 "00.1_ ... \1>0 _
~ __ ..-. n.o """I'" r.- po.ll'" u ....r• ....., to u.o
_1 an<! ... , .... to " .. nnreot u_.
·S. n. _,.,., .r oopboJ.t to be _ to Ohl. "un,," ... _
pu_ b)" ....lUrll1... l.l'....lrbt or u.o 0[11'01". In IU bo.l l>l' _
poroo"t.,.. of ""1'1>0.1\ tho oroc_n .... to ""nt.1/!.. TlU, ...I~t .... 0<1_
dod'" , .... be.. _ bot ••pbalt woo POW'<'<! in... thO bowl unUl thO boo..
.... wl.".,.d.
'6. Tile ..~lt .... rew.M*l t. thO ..........pl. thO doo\to<l ~
". 01>0 ol,d", bl_ ~ _ pl._ 10 ""dtlOfl 00 ,be-.
'1. Tho Il1nJlC bo,,.j, oollt&1nl..oo1: Uflbalt _ ......pl<l. • pl._
a tllo ou.- ...., '110 l....,ae.... of tho _1 ...", Il1Ma at looo~
r"" _ aim..........._ "oJ' ••"'" _lelI. TIOl.. _. ..... Iioto&rt
-', _mood b7 ~"""-UIIlr ••!.<lo "''''p*r, • nn _w..~ 011/1.
'S.
r~~_bot_ aUl. bootl. (II do.dlocl d..ulUl0~ 01 l.l>.h aUt!. e....
be 1_ l~ IIor _ 31.)
"8. l\orl"C U.. "Id..- "P" t1".. u-.. nat r>&II mol _ ..,. 1"0_
_ l.- U.. 0"". AI u.. ..ul:..: -.. _1._, tbo .... 1>1-
.~_[& ... 1liA">ft ~ 1I>\e Uli. not,..,. T. ~_"'"
w. l.&lr or tbo 0""-:.01. __ tor",," o"'¢o, r... l*ul.oc ~1d *,,_
u.r tho .~ c.r ."" 0_. pon.i<n. tile palO ."" .uian ...... p1__
tho "1001__U of u.. ...... oa! tbo _. l.n ""•••
.,. Su- "'" _1 ~l, o=tai_ • _11 _ .... of tho~
&1>;\""".....~ "'l.d-t of ~ __1 .... M' .. tho~ *<>d Ik
~ f_" ""'0"'" •• lor _ fiTst "'11' o! tbo -... U+....
- -.u1AI .....~..... tbo _,., po I •• or tbo -'I1nun ..... pb_
U~ 'boo nat poo wi"" tho lln\ porl.l..a U>o.-pl7~ "HII \.lie
_0.
"10. ~.~ tilt lu. al11,. oporot1<>o. n .._~ ld a"" 11'..
uwor pia"'" ... ,.. ..-..:d rruo tho ...." • .od Mt on tbo _ 1.0 n ....
II (.,..,._1_ dl_l.o. pl... <! b""'" """PrlJlil popor pl._ 1. tho
1>01_ of ll.. lbl.d In ."'". to on....t U.. 01"011000 r oUokl"1" l.o tho
10"" p101.0n.
·U. Tho _ld .... fill... 1" r"",. eIIuol 1~ bah 1.,........
_ ~ lI•• "lUI. )fl._Inch rcWIII ....1 b... \/la IJbo<l ~.6 poIIDI!o,
.If..... \.bo ...wI. of \1>0 1 ~r. &llOtbo .. pO"'. dl.~ ..... pl._ 1tI "'"
""ld -...l tbo _. ,10_ 1 rt.ed ••
U. n. _lI.. _lei viUl u.. _ .....rl.al .... pl_ la u...
Itl.ol>le <aI;>OeU""~ _ .....""'__r u... 1<..uae _. !JI
tM. ~U.... boll:l u.. "W*r """ 1«4r rb'e".~ _ 1_ l.ho
-.lc!. \.-!'W0b7 al1<w1l1t oo:ap.<t:,- e~ u.. ...tor:...J tRa bello _. n.
~.
I'\n holdu.. 0" 1<.... ~I._ In pl.... ~" "' .......d. A .an.n.....,~
...1<c·.o> _ ••d 10 ""........ _ r,_ <r tJ>. t""" ""Yl.1'f' """P"rtj. n
t-<.... I.- to.l Il><h to ~.{'!." 11'<'1... I'" 0'.1,,,,, .....'11 ll .. "".l",-<' ""r....
or _tll.... ~...oel.l._. 1'JI.r1'C.M """""~<"II"f"""'R t1.. _::.<'
_ 01.1 ·.., til' ~l ... vi"'. r.:l:btr-ro...._ .Ud In ..~.......
r..,111 orl".UUOCI of UA ........p .. r-nl.~••• OIl! u..
_ or <~~. ~ ..:'"' ""cn"o oj" ........\1 It. lot...~.l
ealeal • ..., n u.o <!o.~cn UI"-"ll ~a. n.:. __ ' ..d \7 _,~
lq • ~"'_""n<!JM ....:f~. d u.. bU_' __"",'~ 101zto.,.. '" •
ol'H'l.t:l. bolf~t of lr ~t••• A. __ ~ld V"o _ te __.. u.. or"~­
r.:. klpo..r 1(1 '..cho. r~, me-. .!>o ",'lIlp."1oII.f tie tl_IJ>,.••_
-U""p."'Il1l<t..-u "lUll'" I._ e.l NI_ 'fOl obi> _I. 1.11 U. f-,,~
_U_ ....1>:. n """ _. diu p ..........I~ or l~ lllO1 .. , .""
_K~ or tilt """I'OCU... tAI~ _ o\q.r.d ~1 d' r;1., nAc
,...... of tho u.l.l. «.,,,".UO" <hi 1.... ~.·_I .. leot '.air •
....1'" ..."","-1.17 r.r ,..., al ~ l.~"" ~7 ., ....It. 'ho lr._
to ,he "'.. ,..., dl ....Uon .llrv1nc .I.e """rocU.n t.,,~ to """" 0'",""'"_
u. nit ..ld, r.,Ulnirc ,tIo "'-"r..14d orKJ..." ttlon, , ,l'<,<d
In a 01>eoJ"lnr oolll_vata, bath and al1o'''d to Nl<J t,.".. ~ \0 12 .1'"'.0.
Hta' coon..,., tbe _~ W·o NJl...d In t.he ~lohh «>nrMUon ......~J"",
• d.1l:ht loe.! w.. o,rlJl<l .... ,1>0 OWn FUlLn, ,,'" tho Of~.:,..n '.-0
tW"a<! t. ""'.. a obo, t ~1<"""" 1".ldo "'" ""'ld to O''<!"r I.e hl-ool< tj.,
_.1coI brt_n tilt ~n-n .llII _ .!doa M tho "",ld.
ll.. rw _J<! va< tben ~. rro. th ..... U on ....Yl ....... U..
1>01...~ J"'," ouh n~. !bo ,11'1Ol 1""'n1.. cr 'hlo or.c~n fJ<>.
_ .!do. or u.e..,U _ "btoo.lno<l bJ' ,.,rt1, "'dl..... U... _u l_~ ~ni
J<>l'1.I>. II-. 1e<... _ "">1d ..... """'_, and tho "",,:, r,,_ .....oI_n
l~. "'Ie,," ...,t";r ell .,ec:a<n Mlfh'<! On"'. _ bo:~.
U>.I.l_ ........... to l.t' _. ··.:..lA _loo1.. "" t/.., .,...~I•
• "" "".. thon ""eN<! to ~,,"'r... u.ircl IM'r fOO-'rt<od ~I .
nrl,. wi 1.U'O:..<l au"I.oo-<!rT "'•.d:u. :bo.. n: co 4 l.!l
_U.... , ~unJ'..r \1'... .,e<o~••1Ifl p"""'ll, '" eo tN
.""itJ' ., .'!rfl ..,,...It «.,....... 111 "'" ca. . ,I "1~o.1 .nil i'otiI:..s
L.~ ...... ,.~_- All ..~ ..... 'I>on ....... n "" .. l_,,...,,,..
-Ul __ !..O too 4" lor t<.":nr_
Cot>Uh. ,,,,,-.",, ..eo..lI....... ~.. 1.>..:., ' '''-',,'''n le,.,~
It.e. A.."tIl _H:... IS':>! po<lM .....
!~ tI ,I tlA l.oo!.ll I.S!lI un ....!- tr.. ,~••
........ 101.«."" "". _00". to '110 ~ ,J' ,..",,1 "'til,.... p"_
"'.nd,. n. "'~llr-l ••«1Mn.~ to.. I In I>tlpM ~ 1.,<>
'''' ~·tr..~ t.lth _r.d....",. Thh ~ • aetM"d .., .....Ir~ • ,,,,,.It_t. Mc_
Hen f .... Ulo ft..""r ef ••011 u,,_Inch .,..!.non•• 'CUrrer- e'·Tj uw
''l''lrle. wlUl • ~I_ncl bl~. ".. "«~ [<t" ,~., pIll"lo••• TI lU,'"
''''''\loone ...'" u..d .n! [<>Un! to 1>0 vltMn~: lie I.... t In I-<-ICH.
rho .tl pt..H of ,hi, •......,y. 'Ihloh .c""l.",,~ ,r fomlnr 'STIl
..... OPO'~"'" 1r>o<Il_ .....raJ ~ruM <t"'rtco >1.101< 0.. ""_ !>or..
Tho """""'" of ~1""'1_''''r:rnP'''~... woo .loot. d b, • trl.lo&ncl.
errGI" P......"" ... tI.. \ ....... ...::tlnr I.~u.t of tho I ••l ..... ! ... ft ,,"<>l«
1>0 L~ l/ll tnrt..... Tho ~ __ of ~1t~-..n;rop'. 'lhtu..
... rlaco<! 1ft 1110 ...l~ "'"' """"ect<~ on<lor. _ .... ,;1. 1_ of )COO le1
1D u... • teott,. _"'\.no [er t_ .1&.... H.t. ~ltr.,.. I'P<a u..
~ P .-... _ tu trlarlal .... lledltl.... L"TIl te"" ....l_ >J,p,..
, .
\











;;), '" I -
/
~.
~lJT.,..n~ ~l... orren. ,.."" .Wlie<l ..., "h'.tII. ~.lrood ~_
~""'.......It,. I ~.""ll" dt,"".\rUon or <1>0 r ........u"" or U:ll
...... OJOO:-" ON ... t_ a ~.a!."'_ 2.
flat. 'n _ tJ'l'I<al ...~ _ ~.odIr1'" L.'"!I'! ko. "f'O'"-....
-:.. U>o ...nu.e of __ two t>r .....:",. f<l.1_ ."._1110 ~_
_ ., Ulo t.~ '".....uk. 10 IU_ 111\41 _t'-- <OUt:"'1
T..uu.l e-...o1... ton, aDd iSm am _UlO<S a.-:1l e-p....:o. r••••
no. .non.... _ l.oI 1.t.e1.rl.&z1.: _ .... loa """' 1... r"ll_,
.k~ _ •• i0oi _b1_ vi'" TaTI.t>l. "_4 ~"... ~""dol «011,
"'!:Ur _nno, air "-"_•• am • ""Uti.. ail' ' .......n ..O\llol,u.
1 ou-tJ. dl ........ or v..o tri.u.J&l Nll \0 -. 111 TIC"'" ~ .....
• rtne..1 '0"1.... or ll"A ..n ..... k",UIc oJlrUoto rl."'_ 111 Plat...
'flU..,., U. tloo ,.lnial ..u .... dool._ by u l.n oDd ... buin
by tl.o Cort.d ~••M ... tho" ot I'tlr<l .... Uni ...r'H~. It WIll .''-'"0
~_l••h dh:...Ur 01'40_"". 01[1>< '" oln.. n Ind.•• 111 helfM. Tho _
r ...... I... INd, ....""'4 '" • p",.oILJ ri"",. VIO, on 110'4 to U.. O!'4d n
""""(II' l ..... lnc _ b7' •••laU. "Ioed d,l .. l""t.<o<l ol,,'Coldo d
!.toO roo.... bo>l< on 1.1>0 fJo,t>... <_rude. ''''1,.....<ill"". lbo 1o>o<ll.oc
"hl.<;O or Ulo tl1ad.l ...n __ 1•• boll t...M1\E f"".I_ vl.l.l. • rn_
oea.I. Tho Mt_.... .......p Uoot U... flo"'• ......:Id .... -'-:<!o_r
1to cwa ...:eN.. 1110 P""'1r.c rUIc .... )-.\.Oooi ""tololo U>o f ...."""" ...ll.
n-. f .... ...,.. ",11 __ d ) ...1",. "'1-''''. oUr ""~ of ","""",.













































































































































































































































































































































































































































































































































2. tr.ro1~ rl clon.rtj"" «lal
}. ""-1111: ro,.
~. lDod\Of Flo'-
S. liner '''1<Iofe ftl_
6. I!K'tr~ 11m
1. l'N*r U.tl~ M_
~. e.-...cac b<Iu.
9. (.')<lI rlUl -.II .(~~n_,. ...U
10. r... U. u_
ll. toowr clRl..,.. 11m on! d",l~ e<M""1 Yal..
U. 1~1o or t...U,,· ~_I..
lJ. hlbtr .."bt"""
111. T••t opod....
lS. f...... fer c,llnd'r
16. CO"'O' pla••
17. ~""I<d o.lr lnlot Uno
18. IloJl boI.M .... v:llh low·fTl<Uoo £1"0'" ...1
so.
••
)0 pol..... aU""O"! \0 ""too.. tho e1_~r• .<.rUr thtH elm..... U.. 1<> .
__ 081... nl opoOO"l In r_ • lIol• .nor U",....uri.., Ilr 14 eo ...
•~. _"T, r thO'" _. no 11r loa dU.<ot<<l b7 u-l. _.-, .,. •
-.". ..- ... to. 01.. U--t.~. U. 1 ...., Up U.-
no_r _ ..-..-.l t~·t,o, "''1.1''1: I d. &to! ~t', , _.
_ ........ _ 1.0 etWo • ,.., ..al. rM oul .... ,.h 001 ••
bot,,", 11" UI.l. • ' .~n.~."t. tile loall "0 Ul u..t n.t.tu_..-
IIMl.t, -..! lI".1. o;l U':'O <'<IIIl<! lIa ~l~ b7 •. \hot pOuU .... CT,...
fl~ .. V::U1<.-_.
S. Ut... _ ••1.1..~~ .... p1.oot<l • .Ill! am _u .....
f.......u.: riJo[••• __ or .~ p.a~. «""' ......1 btn. "pot 1.<l<o
.......... _ :'-1"C _ ..~..._U. p>"<rl .... r1Jlf' '" 10Ull •
-U ...U." 1-.1 or C'IlO cllri.o!OI; u .Ioot 1",,, <11.01 I_t 10 ~.l _
·"f~.
6. thO ..iF Un...... t",cI>od ..., ,I>< t.r1oJdal ..U !l'UI t~.. 012-
TOpl..... ollll. c.o.,rlfll"" ot. p ......... 1...1~ "Ie p <lJ.oftboT ,t u ..
<rtwa) cell W'O "'l;"l.~ to IS or JO rol • ..,. ....., er n. t ..Vllbl ••
air ..",10""... 'tbo -..roo...t." .. 1M. 'UfO ,t ,no 01'4"0\1<" II pIO'"""
I. fl.oIA n.
1. tho ..&:'l.hl. ,-<Cd _\Or w , 1.0 ,1'" • " ... <f ot... 11I or
0.05" 1n<~ roT ~'" tho l.o.4Jnr I<d. A, tl>o oced""n n. 1.....:_
-.d. _Unt nt4r:tlcn pw.n t<> tho poulbt. """]OJ""" or .I~
t.o)..o. 1.cool.1n& .... cctcU_ ""',u \.bo M" •• c'.""....I ... Ieee! n,
~-.
t.~, tho .m or \.bo w., U. ~rl.. ""..... ""••""".....11'I _..... -.a_ r .....l>< FA...... coll. _ ti>t 1c404 "U .--" loy ro_











rool.1... of UUl onl! IIo<!Uleol L~ .flu_ <100....t .Ut~.. in UIiI'
""0fI"d. r.... t"" U <!o'" UT!! p"o t .... ....Ul .... lJo u.. oUT!! e--
~....1.. ~t""""" r 1 h. IilI"l_" P'~. (LOfll I_I_U-,
Dl(1'lo.S:!)." _n_ ttl. no. f<U<>rioc 10 • lIrto-f Cl ...... '<.. of tl>o
_ ....odco _UI«I,
1. noo pt<1ooo""' Jl"'F*N'l for .... ..:... IIt07 10K _0
=- for •• '.'01 a __ J.o. ""'..... "'"'P1""t""'" ot I.locf : s" r •
.u 1 !J'uI U .. c _ ..01 '1 ....... flo'" i ..... u .......
for .." 1 Uluo 01 11! 10 P.
2. UU >'al !J'uI .ho .1>' bot!> II. """._.. to .c! ....
....... _ opt>.I1u11¥.....U<! _. an<! • Io.oo!l"f." wu ~
...... Ult a.n.
). t"" .01.1......-bl1 w......." ............ _" Fl'Ootnc r1llc
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....."" r.- ~ '" 60 vo.v. TM. "" Il 1.".'......l'I .r tho <eta)
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U!'O.9 loa l",~ 11>./....n..). tbo b1t:ail>oolo_",nloo .un..,n th. _
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"r..~...r <'un fn U", n"" O£t"'l:AU tor oll _1>....... Unll.-qltht d.t.a
tor .r.<J _,,,U<l tl .L~., fro""""' ....... foam III 'lob:.. 10. 11 ...:I
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CflUSHER OUST- ptACEHT OF FINE AGGIt1E6AU:
FIGURE 6
1ab)a lC ~ at.o,.... va!'U<>l11 in fl.f:uJ'o 6. 11,...... 6 _. 1D<ft._
<"""'....10••1...1If"lb ..l ....~ A.."T1l ........ for u.. _11'1.od &Snl ~
_ &Snl ...... ">"'._" _ .. '100 "" OUv .r ."".t.-r _l 1Jl<I"<_
1.. U.. !'1.. """'p.... TM """" 1 ,....lIo 9IOl..a rn _U_
= ct _.t.er .- 9IOl rar &Snl teoa.-. rar &<0' 0;1""'''
poroo ~ or t.ot 111 tloo r1r>l &Un"'''' r ...u-. n. ••
•1"", ~ 9IOl•• te< 1I<ool1.!l0>l .I3n! _ .L.~ <".,<1;00.. ""... _ ~
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CRUSI'4ER OUST. PERCENT Of fiNE AGGRtGATE
FIGURE 7
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